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Pruritus is the most common skin condition associated with end-stage renal disease (ESRD).\[[@ref1][@ref2]\] The prevalence of pruritus has been reported to range between 10% and 90% in dialysis patients.\[[@ref3][@ref4][@ref5]\] Although improved dialysis techniques have decreased pruritus frequency, patients on chronic dialysis still suffer from this complication.\[[@ref6][@ref7][@ref8][@ref9][@ref10]\] The etiology of pruritus is poorly characterized; however, several factors have been implicated in its pathogenesis, including xerosis or dry skin, secondary hyperparathyroidism, elevation of plasma histamine levels and calcium-phosphorus product.\[[@ref10][@ref11][@ref12][@ref13]\] Pruritus in uremic patients decreases the quality of life because of sleep disturbances, depression and anxiety.\[[@ref2][@ref14][@ref15]\] Currently, some treatments, such as antihistamines, steroids, skin emollients, and ultraviolet B phototherapy, are used for uremic pruritus; however, none of them have been approved by the US. Food and Drug Administration.\[[@ref16]\] Thus, pruritus remains an important health issue in ESRD patients and it is important to explore an efficient treatment option for it.

Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) belong to the omega-3 series of polyunsaturated fatty acids (PUFA) and are mainly found in cold water marine fishes such as salmon, tuna, mackerel, and sardines.\[[@ref17][@ref18]\] Dietary intake of these fatty acids is necessary because of limited enzymatic conversion of α-linoleic acid to EPA and DHA.\[[@ref19]\] It is postulated that dietary fish intake is inadequate in dialysis patients due to the concerning lack of nutritional guidelines to encourage patients to consume fish and other seafood.\[[@ref20]\] Furthermore, fish oil has other benefits such as lowering blood pressure and reducing cholesterol, LDL, triglyceride amount which lowers the risk of atherosclerosis in hemodialysis patients.\[[@ref21]\] There have been few studies which have investigated the role of omega-3 supplementation on pruritus in dialysis patients, however, no previous clinical trial has assessed the effect of omega-3 supplementation on pruritus in continuous ambulatory peritoneal dialysis (CAPD) patients. The aim of the present pilot study was to evaluate the impact of omega-3 supplementation on pruritus in patients who are on CAPD in a double-blind crossover clinical trial.
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The randomized, double-blind two-period, two-sequence (2 × 2) crossover clinical trial was undertaken on enrolled ESRD patients at the Alzahra Hospital, affiliated to the Isfahan University of Medical Sciences. The study protocol was approved by the Ethical Committee of Isfahan University of Medical Sciences (Research project number: 288273) and informed consent was obtained from all patients before the start of the investigation. All adult patients (\>18 years) undergoing CAPD for at least 1 month complaining of pruritus for more than 8 weeks were included in the study. Exclusion criteria included poor compliance, current pruritus treatment, skin lesions or other skin disorders, malignancy, history of malabsorption, kidney transplantation, international normalized ratio levels \>1.1, parathyroid hormone (PTH) \>300 pg/ml or phosphorus levels \>7 mg/Dl, and hemoglobin \<10 g/dL.\[[@ref22]\]

Patients, who fulfilled inclusion criteria, were randomized into omega-3 (*n* = 20) or placebo (*n* = 20) in treatment a double-blinded manner. Patients received three 1 g-omega-3 or placebo capsules (Zahravi Pharmaceutical Company, Tabriz, Iran) per day for 1 month.\[[@ref23]\] After a wash-out period of 6 weeks,\[[@ref24]\] patients were crossed over to the alternate treatment option \[[Figure 1](#F1){ref-type="fig"}\]. Pruritus intensity was assessed using the visual analog scale (VAS) ranged from 1 (no pruritus) to 10 (unbearable pruritus)\[[@ref25]\] at baseline, 2 and 4 weeks post intervention in each study period. Each 1-g capsule of omega-3 contained 180 mg EPA and 120 mg DHA. The shape, size, odor, taste, and color of liquid paraffin placebo capsules were identical to omega-3 capsules. All patients were treated with glucose-based solutions and exchange times varied based on dialysis adequacy.
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Fasting blood samples were collected before treatment initiation to assess biochemical data, including, hemoglobin, white blood cell, calcium (Ca), and phosphate (P), which were measured using an autoanalyzer (BT-3000). The serum PTH level and prothrombin time were determined by a gamma counter and the Sysmex CA 500--1500 autoanalyzer respectively. Subjects were also assessed biochemically at the end of each intervention period. Possible side effects including, nausea, stomachache, diarrhea, and bleeding were recorded at each clinic visit.

Statistical analysis was conducted using SPSS (version 16, SPSS Inc., Chicago, IL, USA). Quantitative data were expressed as mean ± standard deviation, and qualitative data were presented by percentages. The normality of each distribution for quantitative data was evaluated using the Kolmogorov-Smirnov test and a Q-Q plot. Data that were not normally distributed were subjected to logarithmic transformation. Carry over effect, period effect, treatment effect (based on pruritus score difference) and time × treatment interaction all were evaluated using repeated measures analysis of variance (ANOVA). Nonnormally distributed variables (biochemical indices) were compared between groups using Mann--Whitney U test. *P* \< 0.05 was considered statistically significant.
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Forty of 43 enrolled subjects completed both periods of the study \[[Figure 1](#F1){ref-type="fig"}\]. As seen in [Table 1](#T1){ref-type="table"}, the clinical and demographic features of the two groups were comparable except VAS score that it was significantly higher in the omega-3 group.

###### 

Baseline characteristic of omega-3 and placebo groups
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There was no significant carry-over effect from the first-treatment period to the second (*P* = 0.24). The mean pruritus score (VAS) in the omega-3 group compared with placebo group after the first (−3.02 vs. −0.48, *P* \< 0.001) and second (−4.09 vs. −0.43, *P* \< 0.001) intervention periods showed higher significant decrease \[[Table 2](#T2){ref-type="table"}\]. In total, the reduction in mean pruritus score after 2 weeks in the omega-3 group was significantly higher than in the placebo group \[[Figure 2a](#F2){ref-type="fig"} and [b](#F2){ref-type="fig"}\]. The mean pruritus score reduction in the omega-3 group was significantly higher than placebo Group 4 weeks postintervention in both treatment Periods \[[Figure 2c](#F2){ref-type="fig"}\]. Overall, the mean pruritus score reduction in the omega-3 group was also significantly higher compared to the placebo group after 4 weeks \[[Figure 2d](#F2){ref-type="fig"}\]. A significant time effect was observed for the omega-3 intervention on pruritus (*P* \< 0.001) in which a significant reduction was observed in the intervention arm only \[[Figure 3](#F3){ref-type="fig"}\]. Although the mean pruritus score in omega-3 intervention was significantly higher at baseline than placebo group; however, it was observed that there was a significant intervention effect, i.e., overly patients in the omega-3 group experienced more significant reduction in mean pruritus score than placebo group. In the framework of repeated measures ANOVA, the interaction of intervention × time was statistically significant (*P* \< 0.001) \[[Table 2](#T2){ref-type="table"}\].

###### 

The mean of pruritus score differences after 4 weeks of omega-3 and placebo intervention two periods of the study
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![(a-d) The mean differences of pruritus score in omega-3 and placebo groups in the first and second intervention periods](JRPP-7-195-g004){#F2}
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No significant differences were found between the two study periods concerning the overall tendencies in biochemical parameters.

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Pruritus is one of the most prevalent and bothersome dermatological disturbances affecting dialysis patients.\[[@ref26][@ref27]\] Patients on dialysis present with low serum levels of omega-3 fatty acids due to low consumption of fish in the context of insufficient specific dietary recommendations on that matter.\[[@ref28]\]

The present study investigated the effect of omega-3 supplementation on pruritus among CAPD patients in a randomized, double-blind crossover clinical trial. To our knowledge, this is the first study of this kind among CAPD patients. The results of the current study indicated that mean reduction of pruritus score in omega-3 group was significantly higher than placebo group among CAPD patients. In a crossover study by Ghanei hemodialysis patients with a history of drug resistance were treated with 3 g of fish oil for 20 days and then were switched to the placebo after a 14-day wash-out period. The results of the study also showed that pruritus in the omega-3 group decreased significantly compared to the placebo group (65% vs. 15%).\[[@ref29]\] Some clinical trials also examined the effect of omega-3 fatty acids on pruritus among dialysis patients in comparison to omega-6 or omega-9 fatty acids. Peck *et al*. examined the impact of 6 g fish oil, safflower oil and olive oil in a randomized, double-blind, prospective study on hemodialysis patients for 8 weeks. The results of the study showed that pruritus symptoms in fish oil group improved greatly in comparison to two other groups: 32.6% decrease in fish oil group compared to 15.6% decrease in olive oil and 2% increase in safflower oil group.\[[@ref30]\] The impact of 6 g fish oil (omega-3) and safflower oil (omega-6) were assessed on pruritus symptoms and LTB~4~ production (Pro-inflammatory eicosanoid) among hemodialysis patients for 16 weeks in a study which was done by Begum *et al*. The omega-3 concentration and omega-3/omega-6 ratio in red blood cells increased significantly in the omega-3 group. Their results also indicated that there was no a significant decrease in pruritus score and LTB~4~ production. However, the pruritus score in the omega-3 group decreased more than the omega-6 group: 41.3% decrease in the omega-3 group versus 10.1% in the omega-6 group.\[[@ref31]\]

Some evidence suggests that pruritus in dialysis patients is an inflammatory systemic disease. For example, serum levels of some inflammatory biomarkers, such as C-reactive protein and IL-6 increase in patients with pruritus, suggesting the inflammatory nature of the disease.\[[@ref25]\] This assumption is also supports by the antipruritic effects of ultraviolet B phototherapy or calcineurin inhibitors.\[[@ref26][@ref27]\] Recent evidence shows that omega-3 supplementation causes an increase in EPA and DHA and a decreased in omega-6 (such as arachidonic acid) plasma membrane content.\[[@ref28][@ref31]\] It therefore appears that omega-3 exerts its antipruritic effects through competitive inhibition of arachidonic acid conversion to inflammatory biomarkers such as prostaglandin E2 and leukotriene B4.\[[@ref32]\] However, further *in vivo* and *in vitro* studies are required to examine this idea.

It is also possible that omega-3 fatty acids create their beneficial antipruritic effects among dialysis patients through improvement in the homeostasis of skin water. The results of an animal study by Barcelos *et al*. have revealed that the 90-day fish oil supplementation (3 g/kg/day) reduced transepidermal water loss and improved skin hydration because of increased incorporation of omega-3 fatty acids into the skin and decreased omega-6/omega-3 ratio (\<5) in acetone-induced dry skin rat models.\[[@ref33]\]

In conclusion, the results of this pilot study indicated that omega-3 supplementation ameliorates pruritus in CAPD patients. However, results should be interpreted cautiously as the results are derived from a small sample size. Further studies are warranted to clarify underlying mechanisms as well as the optimal dose by which omega-3 decreases pruritus in ESRD patients.
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